78-10-4), Ammonium hydroxide (CAS: 1336-21-6) were purchased from Sigma-Aldrich. Poly(acrylic acid) sodium salt (MW 6000) was purchased from Polyscience. Solvents, HPLC Plus grade, were purchased from Carlo Erba. Acetonitrile for the syntheses was pre-dried by shaking with 4A molecular sieves, and then distilled over calcium hydride. Bovine serum albumin (BSA) Carbonic Anydrase (CA), N,N,N,N′-tetramethylethylene-diamine (TMED), glycine, β-mercaptoethanol, glycerol 86-88%, coomassie blue R-250 (CBB), DL-dithiotreitol (DTT), iodoacetamide (IAA), acrylamide/bis-acrylamide 30% solution (37.5:1) and ammonium persulfate were purchased from Sigma-Aldrich (Basel, Switzerland). Hydrochloric acid (HCl), trisbase, sodium dodecyl sulphate (SDS), and methanol were purchased from Panreac (Barcelona, Spain).
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electrophoresis Precision Plus Protein™ All Blue was purchased from Bio-Rad (USA).
2. Synthetic methodology of Anisotropic Au/Si Janus Nanoparticles. The suitability of the nanoparticles as precursors to other nanomaterials was assessed by using them for the synthesis of Janus nanoparticles.
A batch in the conditions of sample S3 was prepared (reaction time, 24 h). To clean the crude reaction, three cycles of centrifugation were done in acetonitrile (8000 rpm x 30 min). To remove the shell, the pellet was then re-suspended in 3 mL of ethanol. 1 mL of these "naked" gold nanoparticles were then used for the synthesis of Janus nanoparticles as follows. In a reaction flask over magnetic stirring, 5 mL of 2-propanol were added. Then, (i) 40 µL of a poly(acrylic acid) sodium salt solution in water (4.7 mg/mL), (ii) 40 µL of a 4-mercaptophenyl acetic acid solution in ethanol (7.3 mM), (iii) 3 mL of a tetraethylorthosilicate solution in propanol (9.9 mM), and finally, (iv) 4 mL of milliQ water were sequentially added. At this stage, the reaction medium showed a red/purple color. The sample was then subjected to ultrasound (10 s ultrasonic bath), and 100 µL of 28% NH 4 OH aqueous solution were added immediately after. The color changed to ruby red, indicating the total removal of the organotellurium outer shell residue. Finally, the reaction medium was kept over magnetic stirring during 12 h. Several centrifugation cycles in ethanol and water were then performed (8000 rpm x 30 min) to obtain the pure nanomaterial.
Electrophoresis and 1D-SDS-PAGE (sodium dodecyl sulfate polyacrylamide gel electrophoresis).
Protein electrophoresis was carried out using the PROTEAN Tetra Cell from Bio-Rad (USA). Gel image acquisition and spot picking were performed using a PROPIC II DigiLab Genomic Solutions (USA). Protein 
